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FOREWORD 

Ihis  publication  was  prepared  under  contract 
by  the  UNITED  STATES  JOINT  PUBLICATIONS  EE- 
SBfiECH  SERVICE,  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  needs  of  the  various  government 
departments. 
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INSULATORS  AND  CERAKiCS 


“USSR- 

CFollowins  is  the  translation  of  an  article 
by  Candidates  of  Technical  Sciences  G,l,  Bara- 
shenkov  and  G.N.  Maslennikova  entitled  “Achieve¬ 
ments  in  the  Field  of  High-Voltas®  Ceramic  Mate¬ 
rials  and  Insulator  I-roduction  Technology’*  in 
^urnal  Vsesoyuznogo  Khlialcheskoaro  Obshcbestva 
Ameni  D>I.  Mendeleyeva  (Journal  of  the  All-Union 
Chemical  Society  iaeni  D.I,  Mendeleyev),  Vol  V, 
No  2,  Moscow,  May  1960,  pages  168-1723 


.  The  immense  scale  of  electrification  plans  mapped  out 
for  our  country  for  the  next  seven-year  period  has  posed  a 
number  of  important  problems  before  our  insulation  industry. 
In  the  next  fev/  years,  the  production  of  porcelain,  glass, 
and  other  types  of  insulators  will  have  to  be  tripled.  This 
increase  will  be  attained  through  the  reconstruction  of  ex¬ 
isting  insulator  plants,  and  the  integration  into  production 
of  nev/  mechanized  factories  and  workshops. 

At  the  same  tine.  It  will  be  necessary  to  further 
improve  the  quality  of  insulators,  Tne  time  has  come  to  mas¬ 
ter  the  production  of  new  types  of  730-80C  kv  (kilovolt)  in¬ 
sulators  ,  to  develop  new  and  improved  electro-ceramic  mate¬ 
rials,  and  to  work  out  and  introduce  new  hlgh-cf f iclency 
technological  processes. 

The  present  high-resistance  porcelain  now  being  pro¬ 
duced  is  fully  adequate  for  the  purposes  of  manufacturing 
an  extensive  and  varied  selection  of  electrical  porcelain 
items.  First  and  foremost  among  these  should  be  porcelain 
covers  of  various  types  used  in  the  arrangement  and  mounting 
of  insulators  and  apparatus  imnorsed  in  oil  or  other  liquid 
and  semi— liquid  dielectrics  not  subject  to  any  significant 
loads.  Next  come  the  35— kv  porcelain  lino  and  support  insu— 
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lators  capr.bie  of  vri tbs tandinc;  relatively  snail  raainly  sta- 
tic  or  slov/ly  increasing  Syngiiriic  loads.  The  strength  of  the 
material  from  v/hich  these  insulators  are  raade  (porcelain) 
must  b'6  increased  in  order  to  achieve  a  reduction  in  s5z© 
and  weight. 

It  night  also  be  worthwhile  to  isention  a  group  of 
porcelain  pieces  which  are  required  to  withstand  significant 
conpreesion  loads.  Among  these  are — various  types  of  support 
insulators,  insuia.ting  bases,  etc.  The  sufficient  strength 
of  the  electrical  porcelain  in  its  ability  to  withstand  con- 
presoirin,  the  use  of  high-£;rGclsion  support~surf aco  polish¬ 
ing  aethods,  anci  the  utilization  of  elastic  packing  are  all 
factors  which  help  to  nake  standard-grade  porcelain  in¬ 
sulators  adequate  to  the  requireaents  of  high-voltag©  appli¬ 
cations  . 

The  growing  use  of  long-di stance  high-voltage  trans- 
misaicn  lines  and  new  ty;'es  ci  n2C-50C-kv  appf’.ratus,  hov/ever, 
give  rise  to  the  necessity  for  considerable  itiir-rovements  In 
•the  quality  of  porcelain  insulators  and  other  components, 
the  dcvelopEient  and  introduci  ica  of  new  electroceraBics ,  and 
the  creation  of  econorii'cal  and  reliable  insulator  designs. 

Transmission  voltage  and  pov;er  increasos  in  overhead 
lines  and  the  problc-a  cf  reducing  the  quaittities  of  metal 
going  into  line  suppisrts  have  created  c.  need  for  reducing 
the  size,  and  at  tbe  su-.c-  time  increasing  the  strength  of 
both  Euspensina  and  line-coupling  insulators. 

tfith  the  oxictiag  nechani  cal -strength  levels  of  ordinary 
hi gh-rcD Sstance  porcelain  and  the  insulator  production  tech¬ 
niques  presently  erinloifOd,  the  ]2lgh  elect ro:.'.echanical,  load 
suspension  ins'-latorc  now  bc-'ng  manufactured  are  much  too 
large  in  size  and  v/eight  j  furthermore,  the  construction  of 
heavy-duty  insulators  oi  this  type  iitvolves  certa.in  diffi¬ 
culties. 

The  erection,  of  400-hv  rl i  rect-ourroat  electrical 
trrnsaiss  io  •.  lines,  as  well  as  the  deveIop;'io:vL  of  electrical 
railway  contact  jjetwcrlis  hn  s  gi  ven  rise  to  the-  jjeeessity  for 
clovelopicg  durable  and  reldabls  cerasiic  Insulators  able  to 
•.ylthstand  v/ear  in  a  constant  high-x?'Oltage  field. 

The  manufacture  o'  a  nunter  of  new  types  of  high- 
voltage  apparatus,  e.g,  air  switches,  requires  porcelain 
covers  and  tubes  of  great  strength  and  ability  to  withstand 
higdi  internal  preesures .  In  a  number  of  canes,  ordinar3'' 
hi gh-rroistance  porcelain  is  inadequate  to  the  requirenents 
apiplicable  to  this  class  c'  coui>oncnts. 
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JevelopKicnts  5.ii  hi^ja^vo  itag©  aercury  rectifier  tech¬ 
nology  and  other  .area-c  of  t-rie  electrical  industry  have  creat¬ 
es  the  need  fp,r  insulators  ahle  to  function  at  ter^yeratures 
of  up  to  sGvorai  hundred  ,  ris  wel]  as  for  liiKalators 

which  can  only  be  iriade  exti  oi’  special  ccruaiic  »ia.tsyials  hav¬ 
ing  npec/.  fic  electrical  arc!  reechunica.l  jiroperties  at  those 
hijh  temperatures . 

g-tudies  in  the  Tield  cf  hi -th- Voltage 
21sctrocera:si c  l-aterlal - 


lii  carryinsT  out  atudioc  for  the  dovalopaent  of  new 
hi  3:h-xro3  tfig:©  electroceranic  aistsrials  cha  racterised  by  hig-h 
laechanioal  stren^vh*  it  ’.vas  borne  in  nine!  tiji'.t  the  properties 
of  u  iiivou  i.iater:al  are  banxcally  detor:;ln-?d  by  Its  pha^e 
coapcsltio.'u  The  introdr;otion  of  nev/  crystalline  phases 
su-cs  a.s  0^— aluaiina >  sircon^  etc, ,  as  *vd?.  as  sicnif leant  in¬ 
creases  an  crystallinc-phCvCC  content  in  the  ccraiaic  Material 
leads  to  a  coasideraLile  ixusaentat :  on  of  its  aochanlcal  strensjth. 

il.o  table  lists  the  aa.riOs  and  pi'ope rties  of  tiie  nexvly— 
developed  electroceranic  aat-riris  to  be" used  in  the  production 
of  hi gh  — VO .. tacc  insulatore  anc’.  clocts'oceraMic  coaiponents 

for  fjii- voltage  ar.  parr.t'jc  ;  data  on  standard  high— res  ?  stance 

porcela.^n  are  gxvon  in  the  canc  table  for  the  sake  of  cottpari  — 
son. 


CorundOMullite  rorcelaln  Cl -Ttl 

ihxfc  new  type  ni  h"!  gh— res istance  porcelain  is  charac¬ 
terized  by  higl:  Mochajiicaa  strength.  Its  distinguishing  pro- 
ooacxsts  in  a  iiigh  chys,-t;'.llino— pi  o  content  in  the 
fora  of  coruEduns  and  auliite  ' J  rn' sium  c i  1. 1  cate  ref  x’actor;/). 

In  order  to  assure  fusion  of  the  constituent-s,  divalent  Metal 
oxides  forming  a  not  i  le*  v-ao  Jly  fuslMs  ylaoc  phase  iire  added 
to  the. Mixture. 

The  following  are  the  pr:'.v.iary  rux?  ..lat cria Is  used  in 
tao  Mi  xtttre:  fired  iedys  rial -grade  nlu£nina»  Chasov**- 

yarsiiaya  cxay,  Pre r;y an ovskiy  Iiaolxxi;  as  well  an  barium,  stron* 
tlua,  and  calcius  carbonates This  mixture  has  good  plastic 
qualities  end  lends  itself  to  the  Usual  forming  techniques 
used  in  the  insulator  industry. 

Coruiidor-iulli te  r>orcelain  la  used  for  ’:tgh  meehanierJ. 
strength  covers  ra.r>d  tubes  for  Iiigh-voitaye  air  switches,  high- 
voltage  support  find  l^ne  insulators  able  to  withstand  large 
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Zircon  porcelain  (Ts-SS). 

Spodumene  porcelain  (S-lOO), 

Standard  feldspar  porcelain  (M~23),  [Cont*d  on  followliag  pftg**J 


Limits  of  strength  for: 

static  bending  of  sanplea  10  and  20  raillimeters  in  diamoter 
tensile  rupture, 
dynamic  bending. 

Temperature  coefficient  of  linear  expansion. 
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mechanical  stresse; 
antenna  insulators 
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and  also  for  the  production  of  radio 


Alumina  Porcelain  (3)  SIIG~12 

This  type  of  porcelain  is  used  in  malting  a  wide  vari¬ 
ety  of  strong  high-voltage  Insulators ,  Including  covers  and 
air  ducts  for  air  switches,  suspension  line  insulators  able 
to  withstand  great  meohaalcal  loads,  etc.  Its  crystalline 
phase  consists  of  corundum  and  mullite.  The  primary  raw  mate¬ 
rials  making  up  the  IIG— 12  mixture  are  industrial-grade  fired 
alumina,  Chasov’'yarskaya  clay,  Prosyanovskiy  kaolin,  and 
pegmatite. 

One  favorable  characteristic  of  this  composition  is 
the  similarity  of  Its.  working  properties  to  those  of  the 
ordinary  electrical  porcelain  mixture.  Its  ample  plasticity 
permits  manufacture  of  insulators  by  the  usual  forming  meth¬ 
ods,  The  use  of  the  KQ-12  mixture  in  the  making  of  suspension 
line  Insulators  has  yielded  a  twofold  increase  in  their 
strength. 

The  application  of  110-12  alumina  porcelain  was  made 
possible  by  studies  carried  out  on  the  effects  of  quartz, 
clayey  ingredients,  and  added  quantities  of  alumina  on  the 
properties  of  high-resistance  porcelain.  The  tests  were  con¬ 
ducted  on  a  mixture  containing  45,3%  clayey  ingredients, 

19,8%  quartz,  and  33,5%  feldspar. 

Three  groups  of  test  mixtures  compounded  on  the  bsisis 
of  this  mixture  were  invest ig3,ted. 

In  the  first  group,  clayey  ingredients  were  kept  con¬ 
stant,  while  the  quartz  content  was  varied  from  19,8%  to 
34,7%  with  a  corresponding  reduction  in  the  quantity  of 
quartz  [slc3. 

It  was  noted  that  an  increase  in  the  quartz  content 
of  porcelain  mixtures  yields  a  certain  increase  in  the  mecha¬ 
nical  strength  of  tbe  porcelain  (  5  -Dendlni^  “  USD  kg/cm^  in 
a  composition  containing  30,0%  quartz,  and  1000  kg/cm^  in  the 
initial  mixture). 

The  works  of  some  forjiigji  authors  (4,5)  dealing  with 
investigations  on  the  effects  Of  quartz  take  note  of  Its 
favorable  role  in  increasing  the  mechanical  strength  of  por¬ 
celain;  this  fact  is  explained  by  structural  stresses  in  the 
material  which  arise  during  the  cooling  process  following 
firing,  and  which  bring  about  an  increase  in  its  mechanical 
strength,  A  more' significant  increase  in  the  mechanical 
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strength  of  porcelain  materials  was  found  to  result  after 
Increasing  the  clayey  ingredients  content  or  adding  alumina 
to  the  mixture. 

In  studying  the  effects  of  alumina  additions  in  amounts 
ranging  from  3  to  12%,  the  maximum  increase  in  the  static 
bending  strength  up  to  1200-1300  l:g/cn2  in  the  MG-12  mixture 
was  obtained  with  the  12%-alumina  mixture.  This  particular 
composition  also  exhibited  *  the  greatest  value  for  the  elasti¬ 
city  modulus,  which  was  equal  to  1,030  S  10®  kg/ca2.  the 
corresponding  figure  for  the  initial  mixture  was  0,840  X  10® 
kg/crn^ , 

The  dielectric  strength  of  all  test  mixtures  was 
found  to  lie  in  the  range  of  40-45  hv/aa.  Its  high  values 
are  explained  by  the  high  dispersion  of  individual  ingre¬ 
dients  , 

The  positive  results  in  the  areas  indicated  have  been 
confirmed  by  the  studies  of  foreign  authors  (6-8). 

Mullite  Poroelain  (0)  K-21 

Further  studies  in  the  field  of  porcelain  materials 
with  an  increeised  clayey  ingredient  content  were  performed 
on  the  basis  of  fired  kaolin.  Materials  of  this  type  are 
characterized  by  a  more  homogeneous  ml crostructure ,  and  a  high 
crystalline-phase  content  (up  to  30%)  consisting  of  nullite 
crystals  exclusively. 

In  order  to  obtain  the  desired  technological  proper¬ 
ties  from  the  :;iixturo  with  reference  to  technological  pro¬ 
cesses  used  in  the  insulator  industry,  the  greater  part  of 
the  kaolin  is  added  to  the  mixture  in  the  fired  state. 

The  favorable  results  obtainable  in  the  a2:>plication 
of  electrical  porcelain  inixturoa  with  an  increased  clayey 
ingredient  content  are  also  noted  in  the  works  of  foreign 
authors  (7). 


Asharite  Morsel a.ln  (10) 

This  type  of  porcelain  gets  Its  name  from  the  ashar¬ 
ite  ore  introduced  into  its  primary  mixture.  It  is  intended 
for  use  in  producing  high-rcsiatanco • insulators  with  great 
mechanical  strength.  Since  furthermore  it  exhibits  a  low 
value  for  the  tangent  of  u  at  high  frequencies  due  to  its 
low  a.lkalinc  salt  content,  it  can  also  be  employed  for  mak¬ 
ing  high-frequency  insulators. 
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In  comparison  with  feldspar  electrical  porcelain,  . 
aaharite  porcelain  is  characterised  by  a  lot/  value  for  tan  v 
ot  a  fre^uenc-y  of  50  cps.  '’"liila  a  sharp  increase  in  tan  S  in 
proportion  to  tonperaturc  basins  to  appear  at  coiis iderably 
higher  temperatures. 

Zircon  Pbrael,aln  (11) 

Tnls  type  of  electrical  porcelain  v/as  obtained  as  a 
result  of  studies  on  the  effect  of  repiacinsr  quarts  with 
zircon  in  feldspar  porcelain.  Its  cr*‘Sta'.llne  2^'^— so  consists 
of  zircon  and  laullite. 

Tills  replacenent  was  suj'^ested  by  the  differences  in 
the  behavior  of  stulilto  and  quartz  which  enter  into  the  strue 
ture  of  orianary  "forcelaln  upon  ono  such  difference 

is  exhibited  in  taslr  Wiisly  dr. X’er§'C!iit  coaf f Icicnt-u  of  thar— 
max  expansioni  v/hich  is  small  in  the  case  of  zircon  and  raul** 
lite. 

Aaons  the  specific  propertio';  of  this  type  of  porco-' 
lain  are  great  r-echanical  strength,  increased  thermal  sta-- 
blluity  in  comiiariu on  t 
as  well  as  good  dielectric  strength. 

The  zircon  perceiaia  mixture  clio-rr.cterizod  by  a 
^ ® d**3 1 c‘. t e  r.nterval ,  .*  sf  'ictory  fomin*-’^  “^n^  •'^ryin--'^ 

qaaiitles,  an  I  tsay  be  used  .in  raking  insulators  by  the  usuzU. 
methods . 


that  of  ordinary  electrical  porcelain 


Spodumvny  Porcelain  <12) 

Ctuclies  carried  cu  i  on  the  effects  of  adding  lithiim- 
contaiaing  minerals  spocTuxiene  and  isiiic'oiitc  tc  electrical 
porcelain  xiadc  it  to  obtain  a  ner/  ceramic  material 

— •  spodumene  porcoiain. 

The  introduction  of  spoi  uaenc,  wLicI-  has  a  ue.gative  : 
boe .  r .; c ..  ©a t  of  thermal  erpaiiSica,  into  ;rorceiain  in  plstce  of 
s.eidi-i)ar  uo-teriais  yielded  a  jiorcelain  with  high  thermal 
stab-lity^<500~5SO® ) ,  a  lov  coefficient  o£  ther.aal  expansion 
(1.7  A  10  ^  zn  tac  2C--1C0®  range ) ,  and  sufficient  mechcinlcs^ 
crystalline  j>lu.se  of  tliis  T^orcolain  consists 
of  ft -spoduitiene  and  nullite, 

.4  relation  of  direct  i'roportioaality  was  found  to 
hold  between  the  thermal  stability  v>.f  porcelain  and  its 
lithium  oxide  content. 

The  firing  tesipe nature  for  spoduaene  porcelain  (S— ICO) 
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i 

i 

is  1320®,  'iWli-le  its  fused-stat©  interval  is  40®, 

-  /  ■  • 

In  . 'Contrast  to  standard  feldspar  porcelain,  spodustene 
porcelain  Wust  be  fired  in  a  slow-reduction  atmosphere 

at  '  a  quiclser  cooling  rate,  equal  to  300®  per  hour  in  the 
temper aturOi  interval  1320-1000®, 

Lessbr  cooling  rates  in  the  indicated  interval  re¬ 
sult  in  an  excessive  crystallization  of  the  glass  phase  and 
considerable  crystal  grovth;  thiS'triv«e  the  porcelain  high 
thermal  stability  but  turns  out  to  be  unsatisfactory  because 
of  the'^::^ov  Values  for  the  penetrative  gradient. 

"bn  /the  other  hand,  excessively  rapid  cooling  does  not 
alio?/  the  Virystallization  processes  to  proceed  to  a  suffici¬ 
ent  degree. 

iPhe  spodumene  porcelain  raixture  is  analogous  in  its 
processing  qualities  and  behavior  to  standard  feldspar  por¬ 
celain. 

Studi^es  in  the  Field  of  Standard  Electrical 
PoaeosAain  and  Insulator  ^Manufacturing 
Technology 

In  the\search  for  new  ways  of  improving  the  proper¬ 
ties  of  feldspVir  insulator  porcelain,  there  have  been  studies 
made  recently  On  the  effects  of  quartz  and  feldspar  disper¬ 
sion  on  mixture  properties  (13), 

The  earlier  investigations  performed  on  industrial 
porcelain  C14-,15)  served  to  indicate  the  favorable  effect 
of  Inereasiag  the  dispersion  of  the  primary  raw  materials 
on  the  mechanical  strength  of  the  porcelain. 

Secefnt  work  done  on  electrical  porcelain  mixtures  (5) 
has  also  ‘demonstrated  the  advisability  of  effecting  thorough 
dispersion  ^of  ingredients. 

Studies  of  the  group  of  electrical  porcelain  mixtures 
with  mean  surface  diameter  of  the  feldspar  and  quartz  rang¬ 
ing  between  1*5  and  19. 4U.  (microns)  have  shown  that  ,the  in¬ 
creased  dispersion  of  the  indicated  fusion  materials  signi¬ 
ficantly  increases  both  the  mechanical  and  dielectric  strength 
of  the  porcelain.  Samples  made  o?  highly-diffused  mixtures 
exhibited  a  temporary  bending  strength  of  up  to.  1300  kg/cm^, 
while  the  dielectric  strength  reached  46  kv/mm. 

Increased  quartz  and  feldspar  dispersion  results  in 
a  significant  lowering  of  mixture  fusion  temperatures.  The 
difference  in  the  teaperatxrres  corresponding*  to  the  upper  , 
and  lower  dispersion  limits  of  the  samples  tested,  reached  100®, 
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An  increased  dispersion  also  broadens  thte  fused-state 
Interval  of  the  nixtures.  fixtures  of  greater  d,dspersion  are 
characterized  by  a  greater  temperature  interval  over  ’.vhich 
sv-Gcific  weight  and  slr.rinkage  remain  maximum*  / 

An  increased  dispersion  lowers  the  actual  porosity 
of  the  porcelain,  increases  its  glass  content,  and  is  effec¬ 
tive  in  giving  it  greatc-x*  s t ruct ura.1  bonjogenei-ty , 

At  the  same  tine,  greater  dispersion  of.  the  fusing 
ingredients  leads  to  certain  undesirable  changes  in  the  pro¬ 
perties  of  an  electrical  porcelain  mixture.  t. 

Thus ,  the  use  of  hyperfine  fusing  materials  (leaving 
no  residue  on  an  C06  sieve  —  with  a  asun  surface  diasieter 
of  the  particles  equal  to  5j*.)  reduces  the  fil'^ering  capabili¬ 
ty  of  tne  mixture,  increases  Its  actual  water*4holding  capa¬ 
city,  critical  moisture  content, and  ncisture  gradient,  and 
gives  the  half-f inished  product  greater  porosity,  thus  redu- 
-cing  its  mechanical  strength,  i  '/ 

Jill  of  these  changes  in  the  projjerties-’^orapjlicate 
the  drying  process  for  the  half-finished  product  and  hinder 
the  actual  application  of  the  indicated  advantages  of  hyper- 
puiverized  fusing  materials  under  the  present  conditions  of 
Insulator  production.  In  conformance  tc  these  conditions, 
the  optimum  degree  of  fineness  was  shown  to  be  such  that 
sifting  through  an  006  sieve  vfould  leave  a,0*5g4.,0%  residue. 
This  particular  level  of  granulation  result®,  in  a  considerable 
increase  in  both  the  nechanitoal  and  dielectrle  atrength  of. 
the  porcelain,  and  at  the  sai-e  tins  doss  not  fead  to  signifi¬ 
cant  changes  in  the  technological  properties  of  the  mixture. 
Some  insulator  factories  nalce  use  of  a 'r^f f iciently 
rough  fusing  material  granulation,  one  which  le-aves  S^9%  on 
an  006  sieve,  in  their  porcelain  mixtures. 

Cue  of  the  reasons  which  coapilcats  the  f^ner  granula¬ 
tion  of  porcelain  ingredients  zi±  the  factories  is  the'^low. 
efflcxency  of  thfe  hall-mill  grinding  halls.  This  is  the  reason 
that  studies  on  the  intenclf ication  of  the  milling  process 
are  assvuning  such  importance,  among  the  luost  recent  studies  In 
t-. ...s  area  it  is  necessary  to  .mention  those  concerned  vvith 
developing  new  mixtures  and  technological  production  methods-  ~ 
ior  ^rtixicial  ceramic  ball -mill  balls  and  the  use  of  alumina 
mill  halls  in  grinding  porcelain  mixtures  (16,17).  Two  cera- 
mie  materials  with  a  high  alumina  content,  11-13  and  M-21, 
whicti  have  already  been  developed  are  eharaterizod  by  aa  in¬ 
creased  specific  weight  and  rceislanc©  to  wear. 


The  1:— 13  material  contains  40%  alum; 


.na 


a  specific 
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2*9  iittcter ® ,  &xxci  z,  filling  tfi&pGrsL'tu.TG 

of  1380®, 

liateriaj.  K-21  contains  70%  alunina,  has  a  specific 
waight  of  3,2  grans/cent iiiiGter ^ ,  and  rcQuires  a  sonev/hat 
higher  firing  teeperaturo  (1440®). 

The  cooparative  testing  of  milling  bzais  nade  cf 
flinty  crush  rock,  white  stone  castings,,  as  well  as  of  the 
alualna-ceraaic  material  davelop^  earlier  (18,19)  called 
”uralite”  (specific  weight  —  3,0),  and  the  U~13  and  M-21 
materials  for  grinding  porcelain  mixtures  showed  that  the 
use  of  alumina-ceramic  balls  increases  considerably  the 
efficiency  of  ball  mills,  wi th  a  concomitant  reduction  in 
grinding-surface  wear. 

•  The  greatest  efficiency  was  attained  with  tja-lls  made 
out  of  the  M— 21  material  which  had  the  greatest  specific 
weight  of  the  saaterlais  tested. 

The  use  of  the  1 uduotrially— produced  uralite  grinding 
balls  reduces  the  grinding  time  from  10-11  hours  (with  flinty 
crush  rock  heads)  down  to  4-5  hcxirs.  The  resultant  wear  of 
the  uralite  mill  balls  turned  out  to  be  twice  as  snail  as 
that  of  the  flinty  crush  rock  bails.  The  introduction  into 
industry  of  uralite-bead  mixture  grinding  has  created  the 
possibility  of  significantly  improving  the  quality  of  elec¬ 
trical  porcelain  mixtures  through  increased  dispersion  with¬ 
out  the  necessity  of  installing  additional  mill-grinding 
apparatus , 

A  roughly-ground  mixture.  In  addition  to  lowering  the 
dielectric  strength  of  the  poreelain,requires  the  maintenance 
of  an  increased  feldspar  content  in  order  to  fuse.  pro:>erly 
at  a  given  temperature,  xhis,  in  turn,  results  in  a  very  high 
glass— phase  content  in  the  porcelain  structure,  thus  lower¬ 
ing  Its  ability  to  withstand  impact  beading  and  reducing  Its 
stability  in  the  presence  of  snarp  temperature  fluctuations. 

Reducing  the  feldspar  content  in  the  porcelain  raljcture, 
on  the  other  Iiaad,  gives  rise  to  the  necessity  for  higher 
firing  temperatures  which  is  undesirable  for  the  insulator 
factories. 

A  lowering  of  the  fusion  tanperature  for  electrical 
P®kces.ain  mixtures  obta^ined  through  the  use  of  greater  fus¬ 
ing  material  dispersion  and  finer  grinding  has  created  actual 
prospects  for  obtaining  a  further  improvement  of  electrical 
porcelain  properties  by  means  of  corapositional  adjustment* 

The  basic  direction  of  such  adjustments  apparently 
lies  In  reducing  tne  gi .ass— phase  content  in  porcelain  by 


loTTerf.njj  the  feldspar  content,  and  thro'ig’h  slight  Increases 

or  evert  the  retention  of  flrinjt  temperatures  presently  in 

use. at  the  insulator  factories, 
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